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^TBT TH CIAIMEB-XSj. 

4.« «&1 actively prevent gene 
t. A composition to «iec^ve y * 

~ -i rM-i in a sequence -specific 
transcript ion and expression m a a qu 
»™r, ^ -prises an effective amount of - least 
one selected fro, the „ ««« - « 
olig onucleotide --^^ * ^ ^ 

Z7L,L Y of ara™ sugars hy— in, ~ -pie* 
r/ro/o^ ~ for. a triple helical M - 
association with an acceptable carrier. 

The composition of claim 1, -herein said 
oligonucleotide has the formula: 




oJ>-o 



I 

R 

^nine. uracil. t**~. cy~.i~. i—. «* 

methylcytosina; sel ect S i from 

y at tha 2' position of the sugar ring i» 

L 9 _p consist =f a (fluorine. 
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rine, bred-, iodi-), hydroxyl, alKyl, al>cylhalide 
.(,.g., -OV). alfcylsulfhydryl (-SCH 3 ) «llyl, 
aryl, alkoxy, and azido; 
R at the internucleotide phosphate linkage i. elected 
from the group consisting of oxygen, sulfur, methyl, 
am ino, alkylate, diaUcylamino (the alXyl ^ 
ing on. to about 20 carbon atoms), methoxy, and .th- 
oxv; and 

X at the furanose ring (portion *"> is selected rom 
th e group consisting of oxygen, sulfur, and .ethylene 



3. The composition of claim 1, 

oligonucleotide has the formula: 



wherein said 



B 





F 

0=J>— O 

fTselected from the group consisting of adenine 
guanine, uracil. thymine, cytcsine, inoa.ne, S- 

methylcytosiner sa i e «ed 
* at the internucleotide phosphate linkage 

fro™ the group consisting of oxygen, sulfur, methyl, 
amino, alKylamino, dialfcylamino (the alxyl group hav- 
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ing one to about « carbon atoms) . methoxy, 

£ ^„«o-n onl fur and methylene 
the group consisting of oxygen, sulfur, an 

(CM,) . 

The composition of claim i or 2, wherein said 
KHA is complementary KNA. 



s n, composition =f =l«i» *• wherein Said 

complementary » 1= -llular -<» « RNA ' 

t Th e composition of B lal~ 1-5, said 

acceptable carrier is a pharmaceutical!^ acceptable 
carrier for administration to a host. 

A method for cleaving single stranded SHA, which 



comprises the steps of: 

hybridizing in a seance specific manner 
oligonucleotide consisting essentially of ara- 
binose sugars to a single stranded I» to 
induce RNase H activity; and 



induce ra'Jdot *• ~ * 

allowing said induced ^ase K to cleave said 
hybridized single stranded RNA. 

A method to inhibit DNA replication and/or DHA 
transcription, which comprises hybridizing in • 
3eaue.ce specific manner an oligonucleotide consisting 
legally of arabinose sugar, to duple, -/^ 
DNA/RNA to for. a triple helical couple*.- thereby 
inhibiting DNA replication and/or »» transcription. 
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The method of claim 7 or 8, ntor.ii> "« 

nueleotide has the formula: 




R 



wherein, 

B is selected from the group consisting of adenine, 
guanine, uracil, thymine, cytosine, inosine, and 5- 
methyl eytoeine; 
Y at the V position of the sugar ring is selected .rom 
th. group consisting of a halogen (fluorine, chlo- 
rine, bromine, iodine), hydroxyl, alkyl. al*ylhaLde 
(e.g., -CH.P). aUcylsulfhydryl (-SCH S > allyl, amino, 
aryl, alkoxy, and azido; 
r at the internucleotide phosphate linkage is selected 
from the group consisting of oxygen, sulfur, methyl, 
amino, aixylamino, dialXylamino (the alKyl group hav- 
ing one to about 20 carbon atoms), m*th=xy, 
ethoxy; and 

X at the furanose ring (position 4<) is selected from 
the group consisting of oxygen, sulfur, and methylene 
(CH 3 ) . 
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l 0 . The 
nucleotide is 



method of claim 7 or s, wheraiu said oligo- 




B 



1 



fro. «» 3 ,oup — i*** of 
^ne. uracil, t^i-. cy-ine, — 5 " 
methyl cytosine; selected 
Y .t the internucleotide phosphate Unk*. « 

from tHe g -p consists of ^'J"^ 

one to absut 20 carbon atoms), -thoxy, 



ing 



X 



ethoxy? *nd selected from 

at the furanose ri.g (po.xtxo* 4 ) i. Bele 

the group consisting of oxygen, .ulf W . and methylene 



(CH a ) - 



u Th e method of d.x» 7 or 3 said .1*- 

BtreIigth of hybridization to cc^l—tary senses. 
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12 The method of claim 11, wherein the ligand is a 

cell surface receptor, at least one L-sugar residue, a 
3'-to-3' linked nucleotide, at least one 2 -0-methyl-D- 
ribose sugar. 

13. The method of claim 7, wherein said RKA is com- 
plementary KNA. 

14. The method of claim 13, wherein said complemen- 
tary RNA is cellular mSHA or viral RNA. 

15 A method for selectively cleaving KNA, which 

comprises selectively hybridizing an oligonucleotide 
consisting essentially of 0-D-arabinofuranose nucleo- 
tide units to FNA without hybridizing to single 
stranded DNA in a sequence specific manner, said oligo- 
nucleotide has the formula: 



O 



,Base 
.OH 



0 



wherein sai 
tion; 
wherein 



d oligonucleotide has a mixed base eonpoBi- 
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B 



elected from the group consisting of adenine, 

and 5- 



guanme, uracil, thymine, cytosine. inosme, 
methylcytosine; 
Y at the intemucleotide phosphate linkage .elected 
from the group consisting of oxygen, sulfur, methyl 
amino, alkylamino. dial*yla™i- (the alxyl 3 roup hav- 
ing one to about 20 carbon atoms), methoxy, and 
ethoxy; and 

x at the furanose ring (position *M la selected from 
the group consisting of oxygen, sulfur, and methylene 

(CM,) • 

1S A method of catalyzing chemical reaction, car- 

ried out by um enzymes, "hich comprises using the 

composition of claim 2, 

The method of claim 1 or , wherein said oligo- 
nucleotide is a chimera of at least one *«* oligonu- 
cieotide and at least one 2'F oligonucleotide to 

enhance at least one of: (i) permeability «" 
gonudeotide into cells, (ill nuclease stability or 
Uii, binding strength of hybridisation to complemen- 
tary sequences. 

to oligonucleotide for selectively preventing 
gB ne transcription and expression in a saa.uence-ape- 
eifxe manner in a host,, .hich comprises an oligonucleo- 
tlde consisting essentiaily of arabinose sugars hybrid- 
izing to a single stranded RNA to induce RBase H activ- 
ity; an oligonucleotide consisting essentially of ara- 
M L« sugars hybridizing to duplex « ^ 

to form a tripie helical complex; and at least one 2-0- 
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methyl -D-ribose sugar at 3', 5' or both terminus of 
said oligonucleotide. 

19. The oligonucleotide of claim 18, wherein said 

oligonucleotide has the formula: 




l H 

o=i— o — 
1 

R 

wherein, 

B is selected from the group consisting of adenine, 
guanine, uracil, thymine, cytosine, inosine, and 5- 
methylcytosine ; 

y at the 2' position of the sugar ring is selected from 
Che group consisting of a halogen (fluorine, chlo- 
rine, bromine, iodine), hydroxyl, alkyl, alkylhalide 
(e.g., -CH a F), allyl, amino, aryl, alkoxy, and azido; 

R at the internucleotide phosphate linkage is selected 
from the group consisting of oxygen, sulfur, methyl, 
amino, alkylamino, dialkylamino (the alkyl group hav- 
ing one to about 2 0 carbon atoms), methoxy, and 
ethoxy ; and 

X at the furanose ring (position 4') is selected from 
the group consisting of oxygen, sulfur, and methylene 
(CH S ) . 
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20 . The oligonucleotide g£ claim 18, wherein said 

oligonucleotide has the formula: 




wherein, 

a is selected from the group consisting of adenine, 
guanine, uracil, thymine, cytosine, inos.ne, 5- 

methylcytoB ine ; 
Y at the intemucleotide phosphate linkage is selected 
from the group consisting of oxygen, sulfur, methyl, 
amino, alkylamino, dialkylamino (the alkyl group hav- 
ing one to about 20 carbon atoms), methcxy, and 
ethoxy; and 

X at the furanose ring (position 4 • ) is selected from 
the group consisting of oxygen, sulfur, and methylene 
(CH Z ) . 
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the group consisting of oxygen, sulfur, and me^lene 
|CH 2 ) . 



20. IkThe oligonucleotide of claim 18, ^Serein said 
oligonucll|ptide has the formula: 




I 

D=P-T 



wherein, 

B is selectedj^rom the group coasting of adenine, 
guanine, jfrracil, thymine, cytos^e, inosine, 5- 
methylcyjpsine ; 
Y at the ianternucleo tide phosphate linkag^is selected 
from^he group consisting of oxygen, sulfljr, methyl, 
amipo, alkylamino, dialkylamino (the alkyl gifeup hav- 
Eg one to about 20 carbon atoms) , methoxf^ and 
^ethoxy; and 

at the f uranose ring (position 4 ' ) is selected f 2 
the group consisting of oxygen, sulfur, and methylene^. 



21. The use of an oligonucleotide consisting 

essentially of arabinose sugars for the preparation of 
a medicament for cleaving single stranded RMA, wherein 
said oligonucleotide hybridizes in a sequence specific 
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manner to a single stranded RNA to induce RNase H 
activity in cleaving said hybridized single stranded 
RNA. 

22 . The use of an oligonucleotide consisting 
essentially of arabinose sugars for the preparation of 
a medicament to inhibit DNA replication and/or DNA 
transcription, wherein said oligonucleotide is 
substituted at 2 ' position of the sugar ring other than 
with a hydroxy 1 and hybridizes in a sequence specific 
manner to duplex DNA(Py) /DNA(Pu) or DNA(Pu) /RNA(Pyr) to 
form a triple helical complex; thereby inhibiting DNA 
replication and/ or DNA transcription. 

23. The use of claim 21 or 22, wherein said oligo- 
nucleotide has the formula: 




wherein, 

B is selected from the group consisting of adenine, 
guanine, uracil, thymine, cytosine, inosine, and 5- 
methylcytosine; 

Y at the 2 ' position of the sugar ring is selected from 
the group consisting of a halogen (fluorine, chlo- 
rine, bromine, iodine), alkyl, alkylhalide (e.g., - 
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CH 2 F), alkylsulfhydryl (-SCH 3 ) , allyl, amino, aryl, 
alkoxy, azido, and hydroxy 1 when said oligonucleotide 
hybridizing to single stranded RNA; 
R at the internucleotide phosphate linkage is selected 
from the group consisting of oxygen, sulfur, methyl, 
amino, alkylamino, dialkylamino (the alkyl group hav- 
ing one to about 20 carbon atoms) , methoxy, and 
ethoxy; and 

X at the furanose ring (position 4') is selected from 
the group consisting of oxygen, sulfur, and methylene 
(CH 2 ) . 

24. The use of claim 21 or 22, wherein said oligo- 

nucleotide is 



wherein , 

B is selected from the group consisting of adenine, 
guanine, uracil, thymine, cytosine, inosine, 5- 
methylcytosine ; 

Y at the internucleotide phosphate linkage is selected 
from the group consisting of oxygen, sulfur, methyl, 
amino, alkylamino, dialkylamino (the alkyl group hav- 
ing one to about 2 0 carbon atoms) , methoxy, and 
ethoxy; and 




Y 
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X at the furanose ring (position 4') is selected from 
the group consisting of oxygen, sulfur, and methylene 
(CH 2 ) . 

25. The use of claim 21 or 22, wherein said oligo- 
nucleotide is chemically modified at least at one site 
with a ligand or a pharmacological agent to enhance at 
least one of: (i) permeability of said oligonucleotide 
into cells, (ii) nuclease stability, (iii) binding 
strength of hybridization to complementary sequences, 
or (iv) cleavage of target KNA by RNase H. 

26. The use of claim 25, wherein the ligand is a 
cell surface receptor, at least one L-sugar residue, a 
3'-to-3' linked nucleotide, at least one 2-0-methyl-D- 
ribose sugar. 

27. The use of claim 21, wherein said RNA is com- 
plementary RNA. 

28. The use of claim 27, wherein said complementary 
RNA is cellular mRNA or viral RNA. 

29. The use of a composition of claim 2 for 
catalyzing chemical reactions carried out by nucleic 
acid enzymes . 

30. The use of claim 21 or 22, wherein said oligo- 
nucleotide is a chimera of at least one ANA nucleotide 
unit and at least one 2'F ANA nucleotide unit to 
enhance at least one of: (i) permeability of said oli- 
gonucleotide into cells, (ii) nuclease stability, or 
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(iii) binding strength of hybridization to complemen- 
tary sequences. 
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